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(54) PHOTOGRAPHIC LENS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a compact and inexpensive 
photographic lens adaptive to a high pixel. 
SOLUTION: The photographic lens 1 comprises, arranged 
sequentially from the object side, a positive-meniscus first lens 1 
with its convex plane facing the object side, a negative-power- 
meniscus second lens 2, and a positive-power third lens 3, and the 
second and the third lenses 2 and 3 function as a correction lens. 
The first lens 1 has strong power and both planes of the second and 
the third lenses are made aspherical. When the synthetic focal 
distance of the photographic lens is F, the focal distance of the first 
lens is f1, a distance to the image forming surface from the incident 
surface on the object side of the first lens is Ed, and the Abbe 
number of the 2nd lens is vd2, conditional expressions (1): 
0.50<f1/F<1.5, (2): 0.50<£d/F<1 .5 and (3): 50>vd2 are satisfied. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



. [Claim(s)] 
[Claim 1] 

It has the 1st lens arranged in order [ side / body ], and the 2nd lens and the 3rd lens 
which function as correcting lenses, 

Said 1st lens is a meniscus lens which has the forward power which turned the convex 
to the body side, 

Said 2nd lens is a meniscus lens which has the negative power which turned the 

concave surface to the body side, 

Said 3rd lens is a lens which has forward power, 

Said 1st lens has strong power as compared with said 2nd and 3rd lens, 

Both sides of the lens side of the . 2nd and 3rd lenses at least are the aspheric surfaces 

among these 1st, 2nd, and 3rd lenses, 

The taking lens which has given one or more aspheric surface point of inflection to said 
aspheric surface of said 3rd lens. 
[Claim 2] 

It has the 1st lens arranged in order [ side / body ], and the 2nd lens and the 3rd lens 
which function as correcting lenses, 

Said 1st lens is a meniscus lens which has the forward power which turned the convex 
to the body side, 

Said 2nd lens is a meniscus lens which has the negative power which turned the 

concave surface to the body side, 

Said 3rd lens is a lens which has negative power, 

Said 1st lens has strong power as compared with said 2nd and 3rd lens, 

Both sides of the lens side of the 2nd and 3rd lenses at least are the aspheric surfaces 

among these 1st, 2nd, and 3rd lenses, 

The taking lens which has given one or more aspheric surface point of inflection to said 
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aspheric surface of said 3rd lens. 

[Claim 3] 

In claims 1 or 2, 

Said 1st lens is a taking lens one [ at least ] field of whose is the aspheric surface among 
double-sided lens sides. 
[Claim 4] 

In claim 1 thru/or the term of either of 3, 

The taking lens which fills the following conditional expression when the focal distance 
of F and said 1st lens is set to f 1 for the synthetic focal distance of said taking lens. 
0.50<fl/F<1.5 
[Claim 5] 

In claim 1 thru/or the term of either of 4, 

The taking lens which fills the following conditional expression when distance to an 
image formation side is set to sigmad for the synthetic focal distance of said taking lens 
from the plane of incidence by the side of F and the body of the 1st lens. 
0.50<sigmad/F<1.5 
[Claim 6] 

In claim 1 thru/or the term of either of 5, 

The taking lens which fills the following conditional expression when the Abbe number 
of said 2nd lens is set to nud2. 
50> nud2 
[Claim 7] 

In claim 1 thru/or the term of either of 6, 

The taking lens whose maximum angle of emergence of the chief ray of a taking lens is 
30 or less degrees. 
[Claim 8] 

In claim 1 thru/or the term of either of 7, 

As for said 3rd lens, let the periphery of the lens side by the side of the image surface be 
a convex at an image surface side, 

The taking lens with which one or more aspheric surface point of inflection is formed in 
said 1st lens side and said 2nd lens side. 
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[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the small and lightweight taking lens used for the camera for 
mount which used photo detectors, such as CCD and CMOS, the camera for a monitor, a 
digital camera, a portable telephone loading camera, etc. 
[Background of the Invention] 
[0002] 

As for the taking lens built into the cameras for a monitor using a photo detector, digital 
cameras, etc., such as CCD and CMOS, it is desirable to have the repeatability of a 
faithful photographic subject. Moreover, recently, CCD itself and a CCD camera are 
miniaturized and, also in the taking lens built into these, the demand of a 
miniaturization and miniaturization has been increasing inevitably in connection with 
this. Furthermore, photo detectors, such as CCD, are becoming high pixeHzation of 
megger order contrary to the miniaturization of CCD. The taking lens used for the 
camera using this must also be no longer what can demonstrate high optical-character 
ability inevitably. At the former, in order to demonstrate high optical-character ability, 
the actual condition has performed aberration amendment using many lens number of 
sheets. 
[0003] 

Moreover, the beam-of-light include angle incorporated by each pixel has constraint as a 
description of photo detectors, such as CCD and CMOS. With the camera in which 
optical system which disregards this was included, the amount of ambient light will 
decrease and it will become the so-called dark camera of a periphery. In the former, 
since it corresponded to these, the approach of preparing an electric amendment circuit, 
and the micro lens which makes a photo detector and a pair have been arranged, and 
the approach of expanding the light-receiving angle to a component side was taken. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

The technical problem of this invention performs aberration amendment so that 
shading can be prevented as it becomes smaller than a field angle about the maximum 
angle of emergence over the component side of a photo detector, and it can respond to 
the high pixel of megger order, and it is to propose further the taking lens which 
attained lightweight miniaturization. 
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[Means for Solving the Problem] 
[0005] 

The taking lens of this invention consists of a three three groups configuration, from a 
body side, it has the configuration which arranged the 3rd lens which gave in order the 
1st lens of the forward meniscus which turned the convex to the body side, the 2nd lens 
of the meniscus which gave the negative power following this, and forward power, and 
the 2nd and 3rd lens functions as a correcting lens. Moreover, strong power is given to 
the 1st lens as compared with the 2nd and 3rd lens. Furthermore, as for the 2nd lens 
and the 3rd lens, the lens side is made into the aspheric surface for both sides at least 
among the 1st lens, the 2nd lens, and the 3rd lens. In addition, at least one aspheric 
surface point of inflection is formed in the aspheric surface of the 3rd lens. 
[0006] 

The 2nd lens of negative power and the 3rd lens of negative power may be used instead 
of using the 2nd lens of negative power, and the 3rd lens of forward power here. 
[0007] 

Next, about the 1st lens, both sides of a lens side may be formed in whichever of the 
aspheric surface or the spherical surface, and one [ at least ] lens side should just be 
made into the aspheric surface among double-sided lens sides. 
[0008] 

Moreover, when the Abbe number of sigmad and the 2nd lens is set [ the synthetic focal 
distance of the taking lens concerned / the focal distance of F and the 1st lens ] to nud2 
for the distance to an image formation side from the plane of incidence by the side of f 1 
and the body of the 1st lens, as for the taking lens of this invention, it is desirable to fill 
the following conditional expression. 
[0009] 

0.50<fl/F<1.5 (1) 
0.50<sigmad/F<1.5 (2) 
50> nud2 (3) 
[0010] 

In order that conditional expression (l) may maintain spherical aberration at stability, 
it is the conditions for maintaining the whole lens system at a compact, and if less than 
a minimum, although a lens system is made to a compact, amendment of spherical 
aberration will become difficult. Although amendment of spherical aberration will 
become easy conversely if an upper limit is exceeded, it becomes impossible moreover, to 
summarize the whole lens system in a compact. A lens system is miniaturizable, holding 
spherical aberration in the good condition by satisfying this conditional expression. 
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[0011] 

It is possible to shorten the overall length of a taking lens more by having considered 
the 1st lens as the forward meniscus lens which turned the convex to the body side, and 
being satisfied with this invention of this configuration and conditional expression (l). 
[0012] 

Next, they are conditions for conditional expression (2) to maintain the whole lens 
system at a compact more. Especially about the taking lens adopted as a portable 
telephone loading camera, while making the whole lens system small, it is necessary to 
make the overall length of a lens system shorter. In order to satisfy this demand, it is 
desirable to set up optical system so that conditional expression (2) may be satisfied. 
Although a lens system will be made to a compact if less than the minimum of 
conditional expression (2), various kinds of aberration amendments become difficult. 
Moreover, since a lens system will become large if it exceeds an upper limit, it is not 
desirable. 
[0013] 

Conditional expression (3) is the conditions for making the Abbe number of the 2nd lens 
or less into 50, and maintaining the chromatic aberration on a shaft, and the chromatic 
aberration besides a shaft at stability. 
[0014] 

Next, while making the 3rd lens in the taking lens of this invention the periphery of the 
lens side by the side of the image surface be on an image surface side with a convex, it is 
desirable to establish one or more aspheric surface point of inflection in the lens side by 
the side of the body and the lens side by the side of the image surface. Thus, by forming 
a lens side, comatic aberration and astigmatism can be amended good, can be combined 
and amendment of distortion can also be performed good. 
[0015] 

Here, the beam-of-light include angle incorporated by each pixel has constraint as a 
description in case image formation sides are CCD and CMOS, and a beam-of-light 
include angle will become large toward the periphery of a screen. Also in order to ease 
this phenomenon, it is desirable to make the maximum angle of emergence of a chief ray 
become 30 or less degrees as the inflection aspheric surface which turned the convex to 
the image surface side for the periphery of the lens side by the side of the image surface 
of the 3rd lens. If it does in this way, the aspheric surface amendment which prevents 
shading produced in a screen periphery will be made. 
[Effect of the Invention] 
[0016] 
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As explained above, the taking lens of this invention is a lens of a three three groups 
configuration, and the 2nd lens and the 3rd lens are correcting lenses, make the 1st lens 
arranged at the body side a forward meniscus lens, and have turned the convex to the 
body side. Consequently, the overall length of a lens system can be shortened. Moreover, 
since the lens side of the 3rd lens is considered as the aspheric surface in which one 
thru/or two or more aspheric surface point of inflection were established, while 
amending various aberration good, the maximum angle of emergence of a chief ray can 
be made small, and shading can be prevented. Furthermore, good aberration 
amendment can be performed with two correcting lenses, the 2nd lens and the 3rd lens. 
Therefore, according to this invention, the small and compact taking lens corresponding 
to the high pixel of megger order can be obtained. 
[Best Mode of Carrying Out the Invention] 
[0017] 

Each example of the taking lens of the three three groups configuration which applied 
this invention to below with reference to the drawing is explained. 
[Example l] 
[0018] 

The taking lens concerning the example 1 which applied this invention is shown in 
drawing 1 . The 1st lens 1 of the meniscus which has the forward power by which the 
taking lens 100 of this example turned the convex to the body side in order towards the 
image formation side 6 side from the body side, It has the 2nd lens 2 of the meniscus 
which has the negative power which turned the concave surface to the body side, and 
the 3rd lens 3 which has forward power through the diaphragm 4 following this, and the 
2nd and 3rd lens functions as a correcting lens. In this example, all of the lens side of 
the both sides of each lenses 1, 2, and 3 are made into the aspheric surface. In addition, 
in this example, cover glass 5 is arranged between the 2nd lens side R6 of the 3rd lens 3, 
and the image formation side 6. 
[0019] 

With the 3rd lens 3, in the 1st lens side R5, aspheric surface point of inflection is 
established in the place of 50% of the abbreviation for aperture, and aspheric surface 
point of inflection is prepared near 25% of the abbreviation for aperture in the 2nd lens 
side R6. Thereby, the zona-orbicularis section of the lens circumference of the 3rd lens 3 
concerned forms a convex to an image formation side side, and is preparing the 
maximum angle of emergence of a chief ray at 22 degrees to 63 total field angles. 
[0020] 

The lens data of all the optical system of the taking lens 100 of this example are as 
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follows. 

F number- 3.5 

Focal distance : f= 5.7mm 

** Merit : sigmad=7.06mm 

[0021] 

The aspheric surface multiplier for specifying the lens data of each lens side of the 
taking lens 100 of this example in Table 1, and specifying the aspheric surface 
configuration of each lens side in Table 2 is displayed. 
[0022] 
[Table l] 



FNo. 3.5 f=5.7mm 



i 


R 


cl 


N«l 


V d 


1* 


1.73 


1.0 


1.5247 


56.2 


2* 


4.46 


0.15 






3 


0.00 


0.4 






4 


0.00 


0.5 






5* 


-1.052 


0.8 


1.585 


29.0 


6* 


-1.50 


0.1 






7* 


5.75 


1.2 


1.5247 


56.2 


8* 


15.25 


1.336 






9 


0.00 


0.6 


1.51633 


64.2 


10 


0.00 


0.9779 
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[0023] 
[Table 2] 
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i 


ft" 


A 


B 


C 


I> 


1 


4.740865X10 * 


5.067696 x 10"* 


4.581 707 xio" 3 


-6.222765 XIO" 3 


3.890559 xio~ J 


2 


3.767275 X 10"' 


3.143529 X10' 3 


-1.939397 X 10"* 


9.886734X10"* 


-9.132532X10"* 


5 


-3.275267 xio" 1 


1.603653X10"* 


6.356242X10"* 


2.087871 X10" S 


-3.891845X10"* 


6 


-1.071306 


-7.703536X10"' 


1.776501 X10" 8 






^ 


2.361313 


-1 916465 XIO"" 


6.266366 X10~ 4 


5.086988 X 10"° 


6.795863 X10" 7 


8 


9 0.00 


-2 213400X10 * 


7.502348 X10" 4 


-3.884072 xio" 6 


-1.070020 X10" 6 



[0024] 

In Table 1, i shows the sequence of the lens side counted from the body side, R shows the 
curvature of each lens side, d shows the distance between lens sides, Nd shows the 
refractive index of each lens and nud shows the Abbe number of each lens. Moreover, it 
is shown that the lens side which has given the asterisk (*) to i of a lens side is the 
aspheric surface. 
[0025] 

When the aspheric surface configuration adopted as a lens side sets to H the height of 
the direction which intersects perpendicularly the shaft of the direction of an optical 
axis with X and an optical axis and k and an aspheric surface multiplier are set to A, B, 
C, and D for a constant of the cone, it is expressed by the degree type. 
[0026] 

[Equation l] 

H 2 



X i + AH 4 + BH 6 + CH* + DH 

i +1 ji-(k-i)( f y 



[0027] 
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In addition, the formula showing the semantics and the aspheric surface configuration 

of each notation is the same also in examples 2, 3, 4, and 5. 

[0028] 

Drawing 3 is the aberration Fig. showing many aberration in the taking lens 100 of an 
example 1. In drawing, in spherical aberration and OSC, sine condition and AS express 
astigmatism and DIST expresses [ SA ] distortion. T in Astigmatism AS expresses 
tangential one and S expresses the sagittal image surface. Moreover, the aberration Fig. 
described in the drawing bottom expresses transverse aberration, and X aberration of 
the longitudinal direction concerning [ DX ] X pupil coordinate and DY express Y 
aberration of the longitudinal direction about Y pupil coordinate in drawing. About the 
semantics of these notations, it is the same also in the aberration Fig. which shows 
many aberration of examples 2, 3, 4, and 5. 
[Example 2] 
[0029] 

Drawing 2 is the block diagram of the taking lens concerning the example 2 which 
applied this invention. In the taking lens 110 of this example, the 2nd lens 12 which is a 
negative meniscus lens which turned the concave surface to the body side through the 
1st lens 11 which is a forward meniscus lens which turned the convex to the body side in 
order, and an aperture diaphragm 14 towards the image formation side 16 side, and the 
3rd lens 13 which is a biconvex lens are arranged from the body side. Aspheric surface 
point of inflection is established in the 1st lens side R5 by the side of the body of the 3rd 
lens 13 at the place of 48% of the abbreviation for a lens aperture. Moreover, the 2nd 
lens side R6 by the side of the image surface is considered as convex extension. Thus, by 
forming the lens side of the 3rd lens 13, the maximum angle of emergence of a chief ray 
is 23.5 degrees to 63 total field angles. Moreover, each lens sides of all of the 1st lens 11 
of this example, the 2nd lens 12, and the 3rd lens 13 are also the aspheric surface. In 
addition, also in this example, cover glass 15 is arranged between the 2nd lens side R6 
of the 3rd lens 13, and the image formation side 16. 
[0030] 

The lens data of all the optical system of the taking lens 110 of this example are as 

follows. 

F number: 3.5 

Focal distance • f= 5.7mm 

** Merit ' sigmad=6. 985mm 

[0031] 

The aspheric surface multiplier for specifying the lens data of each lens side of the 
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taking lens 110 of this, example in Table 3, and specifying the aspheric surface 
configuration of each lens side in Table 4 is displayed. Moreover, the aberration Fig. is 
shown in drawing 4 . 
[0032] 
[Table 3] 



FNo. 3.5 f=5.7mm 



i 


R 


(I 


N<1 


V (I 


1* 


1.386 


1.0 


1.5247 


56.2 


2* 


3.087 


0.15 






5 


0.00 


0.18 






4 


0.00 


0.47 






5* 


-0.953 


0.9 


1.585 


29.0 


6* 


-2.016 


0.1 






7* 


6.57 


1.2 


1.5247 


56.2 


8* 


-6.15 


1.336 








0.00 


0.6 


1.51633 


64.2 


10 


0.00 


1.0489 
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[0033] 
[Table 4] 





Tc 


A 


B 


C 


I> ! 


i 


-2.414289 XI O" 1 


1.704389 X 10"* 


-7.630913 X 10"* 


1.397945X10"* 


-5.89427 X 10"* 


■> 


7.215993 X10" 1 


-3 474378X10"* 


-7.800064 X 10"* 


9.886734 X 10"* 


-9.132532X10"* 


c. 


5.484851 X 10'' 


1.097456 X10" 1 


-2.023164 X 10"' 


5.8317100X10"' 


-5.506715 X10" 1 


6 


-1 456663 


-2.197336 X 10~* 


-1.003731 X 10"* 








-3.168123 


-1 .446476 X10"* 


1.192514X10' 3 


3.793835 X10" 5 


-7.11 2863 X10" 6 


d 


0 00 


-1 .342604 X 10" 1 


-1 .0881 83 X 10" 3 


-8.568835 X 10™° 


7.766112X10"* 
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[0034] 

Although the lens with which both sides of a lens side were made into the aspheric 
surface as the 1st lens 1 and 11 by the side of a body is used in the taking lenses 100 and 
110 of the above-mentioned examples 1 and 2, about the 1st lens, the lens with which 
one [ at least ] lens side was made into the aspheric surface among the lens with which 
both sides of a lens side were made into the spherical surface, or the double-sided lens 
side can also be used. 
[Example 3] 
[0035] 

The taking lens concerning the example 3 which applied this invention is shown in 
drawing 5 . The 1st lens 21 of the meniscus which has the forward power by which the 
taking lens 120 of this example turned the convex to the body side in order towards the 
image formation side 26 side from the body side, It has the 2nd lens 22 of the meniscus 
which has the negative power which turned the concave surface to the body side, and 
the 3rd lens 23 which has negative power through the diaphragm 24 following this, and 
the 2nd and 3rd lens functions as a correcting lens. Cover glass 25 is arranged between 
the 3rd lens 23 and the image formation side 26. The 2nd lens side R6 by the side of an 
image formation side is formed as a convex to an image formation side side in the 
zonaorbicularis section of the lens circumference, and the 3rd lens 23 makes the 
maximum angle of emergence of a chief ray 24 or less degrees. 
[0036] 

As for the 1st lens 21, let both sides of a lens side be the spherical surfaces among each 
lenses 21, 22, and 23 in this example. On the other hand, the 2nd and 3rd lenses 22 and 
23 are made into the aspheric surface with the lens side of both sides as well as 
examples 1 and 2. 
[0037] 

The lens data of all the optical system of the taking lens 120 of this example are as 

follows. 

F number: 3.5 

Focal distance • f= 5.7mm 

** Merit : sigmad=6.46mm 

[0038] 

The aspheric surface multiplier for specifying the lens data of each lens side of the 
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taking lens 120 of this example in Table 5, and specifying the aspheric surface 
configuration of each lens side in Table 6 is displayed. Moreover, the aberration Fig. is 
shown in drawing 7 . 
[0039] 
[Table 5] 



FNo. 3.5 f=5.7mm Zd=6.46mn 



i 


R 


d 


Nd 


V d 


1 


1.621 


1.0 


1.5247 


56.2 


> 

to 


5.009 


0.15 








0.00 


0.4 






4 


0.00 


0.5 






5* 


-1.207 


0.8 


1.585 


29.0 


6* 


-1.644 


0.1 






7* 


10.993 


1.2 


1 .5247 


56.2 


S* 


7.773 


1.336 






5> 


0.00 


0.6 


1.51633 


64^2 ] 


10 


0.00 


0.3726 
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[0040] 
[Table 6] 



r 


k 


A 


B 


C 


I> 




-2.567837 XI O" 1 


3.208279X10^ 


-1.916911 X 10" 1 


3.791361 X 10"' 


-3.067684 X 10"' 




-9.181619X10* 1 


-2.732818X10° 


1.984030X1 0~ e 








6.274432 


-2.566783 X 10 * 


3.344091 X10" 3 


8.7 12945 XIO 5 


-2.670618 X10" 5 


8 


0.00 


-3.171232 xio" e 


1.875582 xio -3 


-2.705621 X10"* 


1.570770X10" 8 
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[Example 4] 
[0041] 

Drawing 6 is the block diagram of the taking lens concerning the example 4 which 
applied this invention. In the taking lens 130 of this example, the 3rd lens 33 which has 
the 1st lens 31 which is a forward meniscus lens which turned the convex to the body 
side in order, the 2nd lens 32 which is a negative meniscus lens which turned the 
concave surface to the body side through the aperture diaphragm 34, and forward power 
towards the image formation side 36 side is arranged from the body side. Cover glass 35 
is arranged between the 3rd lens 33 and the image formation side 36. The 2nd lens side 
R6 is formed as a convex to an image formation side side in the zona-orbicularis section 
of the lens circumference, and the 3rd lens 33 makes the maximum angle of emergence 
of a chief ray 24 or less degrees. 
[0042] 

As for the 1st lens 31, let both sides of a lens side be the spherical surfaces among each 
lenses 31, 32, and 33 in this example. On the other hand, about the 2nd and. 3rd lenses 
32 and 33, it considers as the aspheric surface with the lens side of both sides as well as 
examples 1, 2, and 3. 
[0043] 

The lens data of all the optical system of the taking lens 130 of this example are as 

follows. 

F number: 3.5 

Focal distance : f= 5.7mm 

** Merit : sigmad=6.66mm 

[0044] 

The aspheric surface multiplier for specifying the lens data of each lens side of the 
taking lens 130 of this example in Table 7, and specifying the aspheric surface 
configuration of each lens side in Table 8 is displayed. Moreover, the aberration Fig. is 
shown in dr awing 8 . 
[0045] 
[Table 7] 
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FNo. 3.5 f -5 . 7mm Zd=6.66mm 



I 


R 


(I 


IN (I 


1/ U 


1 


1 R9R 


1 9 


1 4Q70 


O 1 - o 


t 


4 7fi 


0 1*1 








o on 


O 4 






4 


o on 


O 5 






5* 


-1 036 


0 8 


1 585 


29 0 


<>* 


-1.51 


0.1 






7* 


4.90 


1.1 


1.5247 


56.2 


8* 


6.80 


0.81 






? 


0.00 


0.6 


1.51633 


64.2 


10 


0.00 


1.0 
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[0046] 
[Table 8] 



r 




A 


B 


C 


I> 


5 


-6 .2 1 0503 X 10" 1 


3.611876X10"* 


-2.806078 X 10"* 


5.485960X10"' 


-4.831 922 X10" 1 




-1.143408 


4.811 894 X10" 3 


1.896129 X10" 3 








1.531998 


-2.174083X10"* 


2.450461 X10" 3 


-2.581896 x 10^ 


1.1 13489X10"" 


8 


0 00 


-3.318003 X 10"* 


4.41 3864 X10~ 3 


-5.477590 X10~* 


2.739709X10"' 















[Example 5] 
[0047] 

Next, the taking lens 140 using the 1st lens 41 with which one lens side was formed in 
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the aspheric surface, and the lens side of another side was formed in the spherical 
surface in the taking lens 120 of an example 3 again with reference to drawing 5 instead 
of the 1st lens 21 with which both sides of a lens side were formed in the spherical 
surface is explained. In addition, in drawing 5 , a taking lens 140 and the 1st lens 41 
surround and show a sign in a parenthesis, and since the configuration of other each 
part is the same as that of an example 3, they explain it using the same sign. 
[0048] 

The 1st lens 41 of the meniscus which has the forward power by which the taking lens 
140 of this example turned the convex to the body side in order towards the image 
formation side 26 side from the body side, It has the 2nd lens 22 of the meniscus which 
has the negative power which turned the concave surface to the body side, and the 3rd 
lens 23 which has forward power through the diaphragm 24 following this, and the 2nd 
and 3rd lens functions as a correcting lens. Cover glass 25 is arranged between the 3rd 
lens 23 and the image formation side 26. The 2nd lens side R6 by the side of an image 
formation side is formed as a convex to an image formation side side in the 
zona-orbicularis section of the lens circumference, and the 3rd lens 23 makes the 
maximum angle of emergence of a chief ray 24 or less degrees. 
[0049] 

In this example, among each lenses 41, 22, and 23, the 1st lens side Rl by the side of a 
body is made into the aspheric surface among double-sided lens sides, and, as for the 1st 
lens 41, let the 2nd lens side R2 by the side of an image formation side be the spherical 
surface. On the other hand, the 2nd and 3rd lenses 22 and 23 are made into the aspheric 
surface also with the lens side of both sides. 
[0050] 

The lens data of all the optical system of the taking lens 140 of this example are as 

follows. 

F number* 3.5 

Focal distance • f= 5.7mm 

** Merit * sigmad=7.07mm 

[0051] 

The aspheric surface multiplier for specifying the lens data of each lens side of the 
taking lens 140 of this example in Table 9, and specifying the aspheric surface 
configuration of each lens side in Table 10 is displayed. Moreover, the aberration Fig. is 
shown in drawing 9 . 
[0052] 
[Table 9] 
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FNo. 3.5 f=5.7mm Zd=7.07mm 
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[0053] 
[Table 10] 
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I> 
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-4.306005X10"* 


'8.423055 X10" 3 


-4.071931 X 10" 3 


4.837228 xio" 3 


-1.088690 X10" 3 


5 


-3.9981 08 X 10" 1 


3.950244 X 10"* 


-4.246316 X 10~* 


1.535713 X 10" 1 


-1.460498 X 10"' 


<S 


-1.324467 


-1.74801 7 X10" 3 


1.297864X10"* 








3.313189 


-2.172623 x 10"* 


1.551 952 X10" 3 


-2.195645X10"* 


-1.380375 X10" s 
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0 00 


-2.288283X10"* 


1.359618X10" 3 


-1.163401 X10" 4 


1.446310X10"' 



[Brief Description of the Drawings] 
[0054] 

[Drawing ll It is the block diagram of the taking lens concerning the example 1 which 
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applied this invention. 

[Drawing 2l It is the block diagram of the taking lens concerning the example 2 which 
applied this invention. 

[Drawing 31 It is the aberration Fig. of the taking lens of the example 1 shown in 
drawing 1 . 

[Drawing 41 It is the aberration Fig. of the taking lens of the example 2 shown in 
dr awing 2 . 

[Drawing 51 It is the block diagram of the taking lens concerning the example 3 and 
example 5 which applied this invention. 

[Drawing 61 It is the block diagram of the taking lens concerning the example 4 which 
applied this invention. 

[Drawing 7l It is the aberration Fig. of the taking lens of the example 3 shown in 
drawing 5 . 

[Drawing 8l It is the aberration Fig. of the taking lens of the example 4 shown in 
draw in g 6 . 

[Drawing 9l It is the aberration Fig. of the taking lens of the example 5 shown in 
drawing 5 . 

[Description of Notations] 
[0055] 

1, 11, 21, 31, 41 The 1st lens 

2, 12, 22, 32 The 2nd lens 

3, 13, 23, 33 The 3rd lens 

4, 14, 24, 34 Aperture diaphragm 

5, 15, 25, 35 Cover glass 

6, 16, 26, 36 Image formation side 
100, 110, 120, 130, 140 Taking lens 
Rl, R2, R3, R4, R5, R6 Lens side 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0054] 

[Drawing ll It is the block diagram of the taking lens concerning the example 1 which 
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applied this invention. 

[Drawing 21 It is the block diagram of the taking lens concerning the example 2 which 
applied this invention. 

[Drawing 3l It is the aberration Fig. of the taking lens of the example 1 shown in 



[Drawing 4l It is the aberration Fig. of the taking lens of the example 2 shown in 
drawing 2 . 

[Drawing 51 It is the block diagram of the taking lens concerning the example 3 and 
example 5 which applied this invention. 

fDrawing 6l It is the block diagram of the taking lens concerning the example 4 which 
applied this invention. 

fDrawing 7l It is the aberration Fig. of the taking lens of the example 3 shown in 
drawing 5 . 

fDrawing 8l It is the aberration Fig. of the taking lens of the example 4 shown in 
dra w in g 6 . 

fDrawing 91 It is the aberration Fig. of the taking lens of the example 5 shown in 
drawing 5 . 
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